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Introduction
A network sharing architecture shall allow multiple participating operators to share resources of a single shared network according to agreed allocation schemes.
Network sharing architecture defined in TS 23.251 cannot be directly applied to 5G system. 5G network sharing is defined in TS 23.501 starting from Rel-15. Rel-15 defines only RAN sharing architecture and procedures, where several 5GC operators share one NG RAN (Figure 5.18.1-1 in TS 23.501). Possibility of sharing 5GC functions by different operators was left for further study.
This discussion paper proposes to define CN sharing architecture and procedures in Rel-16.
It proposes use case and reference architecture for CN sharing.
Use case
Use case for CN network sharing is illustrated in Figure 1 below.
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Figure 1. Use case illustration.

Operators A, B, and C are, for example, large-area operators having their own 5GC and NG RANs where NG RANs may include macro cells and micro cells. Each of operators A, B, and C operates in separate allocated frequency bands.
With the introduction of higher frequency bands it could be very expensive for each of the large-area operators to provide full coverage for diverse applications in all areas.
On the other hand, in some specific limited areas there could be a micro operator X available. For example, a company providing infrastructure inside an office tower could also deploy simplified 5G system to allow wireless access for the companies renting offices. Also, such limited area could be a hospital, a stadium, an area on a road for car traffic management or driver-less vehicles.
In addition to providing services to its own users, micro operator X could also provide services to the users of large-area operators A, B, and C, when they are inside the area of micro operator X.
This may benefit operators A, B, and C in different ways.

The most obvious benefit is to reduce deployment cost.
Another benefit is to allow very specific services inside specific areas. For example, AR experience inside hospital during a surgery. Users (doctors) need such service only when they are inside a hospital, which makes it good case for deploying functions to support such service only inside hospital. Another example is wireless coverage of a stadium or a concert hall. Again there may be a need for a very specific and extensive RAN and CN infrastructure inside a limited area that is easier to share than to provide by all large area operators.
Both benefits and especially the second one may require specific NG RAN functionality and 5GC functionality. As a result not only RAN but also CN functions of operator X are beneficial to be shared by operators A, B, C.
Reference architecture
GW CN architecture defined in TS 23.251 cannot be directly applied to 5GS system architecture.
Based on the 5GS system architecture defined in TS 23.501, Figure 2 shows flexible CN sharing architecture.
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Figure 2. Network sharing architecture.
Left side of Figure 2 shows RAN only, which is always inside shared network. If only RAN is shared, this would be RAN sharing or MOCN architecture already defined in TS 23.501. 

Right side of Figure 2 shows 5GC functions that are always available inside a participating network operator. This is inline with roaming system architecture defined in TS 23.501.

Middle part of Figure 2 shows functions of 5GC that may be potentially provided by a shared network.
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